Creating bathymetric mesh using field surveyed channel elevation data.

Additional information is available in the GeoRAS manunal and in the tutorial document below. The tutorial document b
describes how to download the tool. The tutorial also describes how to run the tool but steps below describes in more
detail how to run the tool and shows some modified use of the tool.
(http://web.ics.purdue.edu/~vmerwade/research/bathymetry tutorial.pdf).

1. Filter the field data if needed with Haversine (or something similar) program to about 50 - 100 points per
xsection. Project the field data to match the rest of base GIS data (i.e. State Plane West/East).

2. Start the GeoRAS geometry process to create center line, bank lines, flowpath lines and xscutlines as you would
do normally. Be sure to follow streamflow direction (i.e. upstream to downstream, left to right bank...).

Run all the “RAS Geometry” steps (as normal) prior to and including the highlighted step below.
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http://web.ics.purdue.edu/~vmerwade/research/bathymetry_tutorial.pdf

Make sure “Station” column is populated in XScutlines table.

ERAR AL LA R e

Shape_Length HydrolD Station River | Reach | LeftBank
20105.44914 7| 19082 33 |white reachl 047567
18705.601547 8| 17780.54 [white reachl 0.50479
17434 134265 9 16251 .5 |white reachl 0.47599
17365.341 326 10|  15079.73 [white reachl 0.55065
15675.007 764 11 1400355 |white reachl 062503
14577 279433 12| 1313511 [white reachl 066523
1273586339 13| 11547.03 [white reachl 0.73241
11149.379349 14| 10865.63 [white reachl 0.77405
10715.03437 15| 9907.294 [white reach! 067525
106596043765 16| 8701.413 [white reach! 0.5495
9775.336453 17| 6959.407 [white reach! 054506

3. Update Xscutline3D layer with field surveyed channel elevation data by using “Update Elevations” tool in
GeoRAS (see the second image in previous page). More details of the tool can be found in GeoRAS manual.
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e When it's done, you should see a message similar to one below and graphics to indicate how the buffer and
the points used in updating elevation.

[ [SwtTme  Twe |Message ]
4M5/2013 31532 PM | Information Updated elevations for <5 featuwe OID ; 37 at station : 18350.62
44152013 31541 PM Infarmation Updated elevations for %5 feature OID : 38 at station: 16760
4415/2013 31550 PM | Information Updated elevations for <5 feature OID @ 33 at station : 15755.35
4M15/2013 31557 PM | Information Updated elevations for <5 featuwe OID ; 40 at station : 14363.44
441542013 3:16:04 PM Information Updated elevations for XS feature 01D : 471 at station: 13571.29
4AB/2M3 3TRDIPM | Infarmat e — i At station : 1256847
4182013 ZTE13PM | Informati * at station : 11389.87
ANGZNIIIETERM | Infomay o oA slevatians Updated successfulyl o ag 11
4A5/2M3 31620 PM | Informati i at station : 918651
4162013 21623 PM | Informati at station : 8185457
4/15/2013 3.16:26 PM Information Updated elevations for X5 feature OID ; 47 at station: 7371.029
415/2013 31629 PM | Information Updated elevations for X5 feature OID © 48 at station : 5530.176
4115/2013 31632 PM | Information Updated elevations for <5 feature 01D @ 43 at station : 4400.653
4/415/2013 3:16:34 PM Information Updated elevations for X5 feature 01D ; 50 at station : 3200.253
415/2013 316:36 PM | Information Updated elevations for X5 feature OID @ 51 at station : 2193.414

_




o If you would like to check to see if the field data have been applied, you can check in editor mode. Select
one of the “XSCutLines3DUpdated” lines; right click on the highlighted line and select “Edit Vertices”;
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Ctri+C
& Paste Crl+y

X Delete Delete
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@ Pan To Selected Features

| [ Clear Selected Features

e Right click on one of the vertices and select “Sketch Properties”.
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Route Measure Editing

Insert Yerte
Delete Vertex
Mave...

Maove To...

Change Segment

Flip
Trim to Length...

Part

Delete Sketch  Ctrl+Delete
Finish Sketch F2
Finish Part

e Box select vertices around the channel width and you should see a table similar to one below and see that
the channel elevations have been applied. Make sure you stop editing before next steps.

HwxIM

11 Finish Sketch

| # | I IE
g24  29081.. 12906, 453722
825 29081.. 12906... 453662
g2 29081.. 12906, 453662
827 29081.. 12906, 453662
g28  2908l.. 12905, 453662
829 29081.. 12905.. 453.491
830 2908l.. 12905, 453,337
831 29081.. 12905, 45333
g3z 2908l.. 12905, 453135
833 29081... 12905, 452814
834 2908l... 12905, 452493
835 29081.. 12905.. 452436
836 29080... 12905, 432670
837 29080... 12905... 430,870
838 29080... 12905, 430570
839 29080.. 12905.. 430,470
840 29080... 12905, 430070
841 29080, 12905.. 429870
g4z 29080.. 12905, 429970
843 29080, 12905.. 429970
844 29080, 12905, 429870
845 29080, 12905.. 430,370
846 29080... 12905, 430,370
847 29080, 12905.. 430870
848 29080, 12905, 431070
849 29080, 12905.. 431070
850 29080... 12905, 431470
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4. Before you start using the bathymetry mesh tool, in a new folder/workspace, you will need to create new
personal geo-database and then create new feature dataset using DEM layer as a reference for coordinate
system (As you copy/create new set of layers, add these layers to a new ArcMap session for bathymetry mesh
tool process).

New Feature Dataset ﬂ E

Choose the coordinate syskem that will be used For %Y coordinates in this data.
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5. Copy “River” and “Banks” (as “Banks_line”) layers from GeoRAS database to Mesh database by using “Copy
Features” toolbox.
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6. Banks line needs to be converted to polygon for mesh tool to work. Edit “Banks_line” by connecting the lines at
both upstream and downstream ends.

e Convert “Banks_line” to “Banks_poly” by using “Feature to polygon” toolbox.
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7. Create empty/new “Mesh” layer in the new geo-database in ArcCatalog; be sure to check mark M and Z values.
And add fields called “ProfileID” and “CrossID” as shown below.
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M arne: IMeSh
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— Geametry Properties
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¥ Coordinates include Z values, Used to store 30 data.
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Field Name Data Type ||
CBJECTID Chiject 1D
SHAPE Geometry
ProfilelD Long Integer
CrosslD Long Integer
SHAPE_L enigth Double

8. To copy “Xscutline3DUpdated” layer and copy all of its attribute table, first use “Create Feature Class” toolbox
create empty “Xsection3D” layer (with m and z values enabled) using “Xscutline3DUpdated” layer as a template;
then append the “Xscutline3DUpdated” to “Xsection3D”.
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9. In order for mesh tool to work, you will need to add a field called “StationNo” in attribute table of “Xsection3D"”
layer and copy the values from “Station” (aka ProfileM) column.

- By 8 X
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e Then right click on the “StationNo” column and select “Field Calculater”.
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e In “Field Calculator”, double click “ProfileM” (aka Station) and OK to copy station values to “StationNo”
column.
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10. In order to run mesh tool properly, you will need to flip directions of the “River” and “Xsection3D” lines before
running the mesh tool by using “Flip Line” toolbox.
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tutorial here (http://web.ics.purdue.edu/~vmerwade/research/bathymetry tutorial.pdf).
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http://web.ics.purdue.edu/~vmerwade/research/bathymetry_tutorial.pdf

H mesh_ptsl_orig.txt - Motepad k

File  Edit

Format

Views  Help

IS[=] E3

2008914, 38556375 1298740.43057609
2010095, 23986084 1298831, 52666426
2010255,63750592 1298574.11725834
2010435, 27460584 12995100, 533465643
2010843, 02577134 12959214.42517668
2010900, 77991642 1200282, 25216693
2011157, 21641142 12959262, 43018826
2011341.54110759 12909192, 01835735
EMND

2

2907815, 96489584 1287086, 83939243
2007820, 22144501 1287100, 36029684
2907894 ,94031392 1287283.362094659
2007944, 07946501 1287471.36139251
2907985, 06101434 1287660.4561 5868
2008015, 22433584 1287851.02762793
2908034, 60848342 1288046.32120059

2008043,

54612950 1288216.42748768

4531.50510000
4532.359210000
452, 83590000
4533, 27980000
453, 72380000
4534.16740000
454, 61130000
4534,74960000

445, 20760000
445, 22110000
445, 26740000
445, 31370000
445, 38000000
445,40530000
445,45260000
445,49070000

|

13. You will need to edit/delete the file to have xyz fields with NO additional row like shown above. Open the edited
txt file in excel and add xyz column headings.

A B & D E F iy
1 [x _l\,r elev -
2 2907305,81399350 1287091.73255859 432,30
32907311, 46553701 1287103.23142001 432,13
4 2907386,591094417 1287283.661632618 431,35
S 2907936, 21432325 128TATIATTTITIG 430,96
B 2907375,43734152 1287661,93122134 430, 38
T 2903007.69416717 1287852.12801543 449,79
8 2903027.05633317 1288047 22605443 449,21
9 2903035.9874176T 1288217.33581509 448,73
10 2508037.68032767 1288235.16235834 448,32
11 2508026,15508825 1238402,828685968 449,35 1
H—4-b-b| mesh_ptsl <5 IR il 0

14. Create a point layer from the mesh points. Then add the point layer back in the GeoRAS ArcMap session (you
may need to edit/delete some of the points depending on how close they are to each other). Add additional
XScutlines for interpolated cross sections as needed in between the existing XScutlines. Re-run the GeoRAS
geometry process as before, then “Update Elevations” using the mesh point layer to incorporate field surveyed
and interpolated channel elevation data.



15. Export the GeoRAS geometry to RAS import file and review the cross section to verify that the field surveyed and

interpolated channel bottom data have been applied reasonably.

Cross Section

=] E3

File Cptions Help

River: [white ~| »|[®@] [Ea020 46250 + uou Reload Data |

Reach: [reacht | RiverSta: [5530.176 | ﬂ

edwardsport] Flan: Plan 01 3/27/2013 -

i I i) I i I

500

Legend

EGFF A1
Wz PF 1
[ —

Ground

.
Bank Sta

Elevation (i)

430

i} 2000 4000 G000 &0oo
Station (ft)

10000




Trouble Shooting

If you see an error message like this one below, click OK each one by one and at the end, you should get a message
saying that tool ran successfully.
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Contact Information

If there are any questions regarding this document, please contact the listed information below:

Moon H. Kim - Hydrologist

U.S. Geological Survey - Indiana Water Science Center
5957 Lakeside Blvd., Indianapolis, IN 46278
317-600-2787 (w) | 317-697-5090 (c)
mkim@usgs.gov | http://in.water.usgs.gov/



